Agility 인공 삽입물을 이용한 족관절 전치환술의 단기 추시 결과 이경태ㆍ양기원ㆍ김재영ㆍ김형수 * ㆍ조주원 * ㆍ차승도 * 을지대학교 의과대학 정형외과학교실, 관동대학교 부속 명지병원 정형외과* Purpose: Recently, there has been increasing interest in total ankle arthroplasty as an alternative to ankle arthrodesis. This study examined the short-term results of total ankle arthroplasty using an Agility prosthesis.
INTRODUCTION
Many studies have shown that the development of ankle arthritis is the result of a varienty of conditions, including primary osteoarthritis, posttraumatic osteoarthritis following the fracture or sprain, gouty osteoarthritis and rheumatic osteoarthritis 14, 16) . Although non-surgical treatment may be successful in early arthritis, progressed arthritis requires surgical treatments such as a corrective osteotomy, ankle arthrodesis, or distraction arthroplasty using an external fixator or ankle joint arthroplasty.
Currently, the standard surgical treatment option is ankle arthrodesis 5) . However, total ankle arthroplasty has been considered because the long- Therefore, we report the short-term results of total ankle arthroplasty using the Agility prosthesis in patients with ankle osteoarthritis who did not respond to conservative management.
MATERIALS AND METHODS

Materials
This study reviewed the results of total ankle arthroplasty using the Agility prosthesis, which 
Methods
The clinical evaluation included the ankle range of motion, walking pain (VAS score) and the American Orthopaedic Foot and Ankle Society (AOFAS) ankle score 6) at the most recent follow up. The overall range of motion was obtained using the method proposed by Coetzee et al 3) , who measured the angle formed between a line drawn from the superior horizontal plane of the tibial component to the inferior horizontal plane of the talar component and then the tibio-talar and the midfoot range of motion separately using a line extending from the axis of the first metatarsal. In addition, the patients were asked whether they were satisfied (excellent, good, fair, poor) with the outcome and if they would choose to undergo the procedure again. They were also asked if they used the orthosis.
Weight bearing radiographs, consisting of antero- .
Lucency was defined as a radiolucent line of 2 mm or less in width and lysis was defined as a radiolucency of ＞2 mm. The distal tibia was divided into six zones on the anteroposterior view, and into three zones on the lateral view 11, 8) .
Surgical Techniques
The was then fixed using two screws inserted percutaneously ( Fig. 1 ). After skin closure, a short leg cast was applied. Wound care and swelling were managed for several days. This was followed by an additional 6 weeks of protected weight bearing in a short leg cast. Range of motion exercises and rehabilitation were initiated once the short leg cast had been removed.
RESULTS
Clinical Results
The mean preoperative and postoperative AOFAS ankle scores were 38.2 (range 14 to 52) and 73.8 (range 0 to 50%) at the final follow up (Table 1) .
Five patients required a cane to walk. Among a total of ten patients, eight, one and one reported satisfaction, good and dissatisfaction with the clinical outcomes of their surgery, respectively.
Interestingly, the improvement in the level of ankle pain resulted in satisfactory outcome on three out of eight patients even though they required a cane to walk. Five patients stated that they would undergo total ankle arthroplasty again under similar circumstances.
Radiographic Results
According to the final radiographic analysis, Saltzman et al 11, 13) , three in Zone 6, one in Zone 1 to 6 and one in Zones 1, 5 and 6 on the anteroposterior radiographs. Lysis, involvement of only Zone 6, was noted in three ankles. One ankle with lysis showed progression, whereas the remaining subjects showed sclerosis at the last follow up radiographs (Fig. 2) . Syndesmotic fusion was observed within 6 months in 5 ankles. Three ankles showed delayed union, taking longer than 6
months, but less than 10 months to unite. Two ankles were associated with nonunion on the syndesmosis. One patient was dissatisfied while the other was satisfied orgood. They all required a cane to walk and would not undergo a similar procedure under similar circumstances. Although there was a loss of sensation in the area innervated by the deep peroneal nerve in one patient, it returned normal at 6 months after surgery. One case was complicated by a lateral malleolar fracture, which was treated with cast immobilization and bony union was achieved ( Fig. 3) . Subtalar arthritis was observed in one ankle at 31 months after surgery (Table 2 ).
DISCUSSION
The Agility (Depuy, Warsaw, Indiana) and Scan- associated with the stability of the tibial component 11) . There are no standard parameters for measuring the ankle range of motion during the follow up after a total ankle replacement. Indeed, most studies have reported a mixture between the ankle and the midfoot range of motion 2, 7, 17) . The ankle range of motion reported by Pyevich et al 11) . was greater than in other reports, because they measured a mixture of the ankle and the midfoot range of motion. The method reported by Kitaoka and Patzer et al 7) . did not exclude the midfoot range of motion because the axis of the leg and foot using a goniometer on the lateral side was measured relatively. Therefore, Coetzee et al 3) . recommended a more objective and reliable method to measure the angle using the horizontal plane of a prosthesis. This led to a lower measured value than that measured in the above two studies. This shows . The mean AOFAS score in this study at the last follow up was the average of 73.8 whereas Deland et al 4) . and
Pyevich et al 11) . reported the average of 83.3 and 85, respectively. The difference in the AOFAS score was attributed to a higher union rate of syndesmosis.
According to Pyevich and Saltzman et al 11, 13) , delayed union or nonunion of the distal syndes- reported that two patients with nonunion showed fair and dissatisfaction. These patients required a cane to walk and said that they would not undergo the procedure again. Several studies including the injection of an autologous platelet concentrate 1) and syndesmosis fixation using plate and multiple screws 11) were carried out to promote a syndesmotic union. Using an autologous platelet concentrate, Barrow and Pomeroy et al 1) reported union in all cases within 6 months. Pyevich and Saltzman et al 11, 13) . reported that plate fixation of syndesmosis is a good method in that it not only it promotes union, but also it prevents and treats a fibular fracture. Therefore, it is currently favorable to use a plate and multiple screws for distal syndesmotic fixation. However in this study, distal syndesmotic fixation using a plate, with the aim of promoting union, resulted in nonunion because of screw loosening (Fig. 1) . It is believed that this .
Osteolysis in Zone 6 on the anteroposterior plain radiographs were reported to be closely related to the score of walking pain, whereas that in Zones 1 to 5 were associated with the subsidence of the tibial component 11, 13) . Subsidence of the tibial component occurs less frequently than that of the talar component and the incidence of subsidence of talar components increases with time because there is no further progression of tibial subsidence is observed once syndesmotic fusion is completed 11) . Deland et al 4) . and Pyevich et al 11) . reported migration or a subsidence rate of the stem in 45% or 25.3%, respectively. However, the short-term follow up results of this study showed no subsidence or failure of the talar component. Degenerative changes to the adjacent joints are among the many complication encountered after ankle arthodesis. Many studies reported that hindfoot arthritis occurs in more than 50% and 100% after a follow up of 8 years and 20 years after ankle arthrodesis, respectively 9, 10, 12) .
A total ankle replacement is associated with a much lower incidence of hindfoot arthritis than ankle arthrodesis. However, Pyevich et al 11) . reported that the occurrence of hindfoot arthritis is not as rare as demonstrated by its less than 25% occurrence after a 7 year follow up. Deland et al 4) . and Salzman et al 13) . reported that the occurrence of hindfoot arthritis was 0% and 34%, respectively, at after a midterm follow up. In this study, one patient showed subtalar arthritis at the most recent follow up of 31 months and is currently under follow up.
The lower patient satisfaction rate in this study is believed to be associated with a lower rate of 
